a . EV 376 524 774 US 

Client's ref.:*A91325 

File: 0535-9373usf / tklin / steve 

TITLE 

A PROJECTOR WITH A FLEXIBLE SHEET TO REDUCE 
ELECTROMAGNETIC INTERFERENCE (EMI) 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a projector, and in 
particular to a projector with a flexible sheet to reduce 
electromagnetic interference (EMI) . 
Description of the Related Art 

As the size and weight of electronic devices have 
been reduced, Electromagnetic Interference (EMI) 
generated by electric components therein is worthy of 
consideration as it can inhibit the performance and 
possibly cause failure or damage to the device. 
Generally, Electromagnetic Interference (EMI) is 
generated by conductor wires embedded in the CPU, a power 
supply or by the printed circuit board (PCB) . Therefore, 
it is important to discover a method of reducing EMI in 
electronic devices . 

Referring to FIG. 1, FIG. 1 is a perspective diagram 
of a conventional projector. A lens set 3 and an optical 
engine 2 are connected and disposed inside the lower case 
1 of the conventional projector. The optical image 
generated from the optical engine 2 is magnified through 
the lens set 3 and projected onto a screen. Moreover, 
the projector is covered by joining an upper case (not 
shown) to the lower case 1 to protect all the components 
inside . 
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As noise from compact conductor wires and PCBs 
collected in the optical engine 2, serious EMI may occur. 
The conventional projector typically utilizes a ground 
wire connected to the lower case 1 to disperse the noise. 
5 The conventional projector, however, utilizes only the 

lower case 1 to disperse the noise without passing 
through the upper case (not shown) directly. Thus, the 
lower case 1 has a greater noise load with respect to the 
upper case such that the noise cannot be evenly dispersed 
10 to the ground and EMI cannot be efficiently reduced. 

To address the disadvantage of the conventional 
projector mentioned above, the present invention provides 
a projector with a flexible sheet to efficiently reduce 
electromagnetic interference (EMI) . 

15 SUMMARY OF THE INVENTION 

An object of the invention is to provide a projector 
with a flexible sheet to reduce electromagnetic 
interference (EMI) . 

The projector has an upper case, a lower case, an 
20 optical engine and at least a flexible sheet. The upper 

case is electrically grounded and connected to the lower 
case. The optical engine is disposed in the lower case 
and located between the upper case and the lower case. 
The flexible sheet is fixed on the optical engine and 
25 contacts the upper case to disperse noise to the ground, 

thus reducing electromagnetic interference (EMI) from the 
optical engine. 

A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The present invention can be more fully understood 
by reading the subsequent detailed description and 
examples with references made to the accompanying 
5 drawings, wherein: 

FIG. 1 is a perspective diagram of a conventional 
proj ector; 

FIG. 2 is an exploded diagram of the projector with 
a flexible sheet to reduce electromagnetic interference 
10 (EMI) in accordance with the present invention; 

FIG. 3 is a perspective diagram of the optical 
engine with the flexible sheet thereon in accordance with 
the present invention; 

FIG. 4a is a perspective diagram of the flexible 
15 sheet in accordance with the present invention; 

FIG. 4b is another embodiment of the flexible sheet 
in accordance with the present invention; 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 2, the projector with a flexible 
20 sheet to reduce electromagnetic interference (EMI) in 

accordance with the present invention has a lower case 4, 
an upper case 8, an optical engine 5, a lens set 6 and at 
least a flexible sheet 7. As shown in FIG. 2, the 
optical engine 5 is fixed to the lower case 4 and located 
25 between the lower case 4 and the upper case 8. 

Furthermore, the optical engine 5 is connected to the 
lens set 6 and fastened to the lower case 4 by the screws 
51. The lower case 4 and the upper case 8 are joined by 
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the screws 81 to cover the optical engine 5 and the lens 
set 6 . 

Particularly, the lower case 4 is electrically 
grounded by connecting a ground wire or power wire (not 
5 shown) to the ground. The upper case 8 is also 

electrically grounded by connecting the lower case 4 such 
that the noise of the upper case 8 can be transmitted to 
the lower case 4. In FIG. 2, moreover, two flexible 
sheets 7 are disposed on the optical engine 5 such that 

10 the flexible sheets 7 contact the upper case 8 directly. 

Therefore, the noise from the optical engine 5 can be 
efficiently and evenly dispersed not only via the lower 
case 4 but also transmitted through the upper case 8 
directly by the flexible sheets 7. 

15 FIG. 3 is a perspective diagram of the optical 

engine with the flexible sheets thereon in accordance 
with the present invention. As mentioned above, the 
flexible sheets 7 are disposed on the optical engine 5. 
Furthermore, in FIG. 3, the flexible sheets 7 are fixed 

2 0 on both sides near the border between the optical engine 

5 and the lens set 6. As the flexible sheets 7 protrude 
upward, the upper case 8 is conducted to the optical 
engine 5 inside the projector by contacting the flexible 
sheets 7. Thus, the noise from the optical engine 5 can 

25 be directly guided to the upper case 8 via the flexible 

sheets 7. 

As mentioned above, the flexible sheets 7 are 
utilized as the connector between the optical engine 5 
and the upper case 8. Referring to FIG. 4a, the flexible 
30 sheet 7 has a hole 71, a curved portion 72 and a 
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contacting portion 73 . The contacting portion 73 is at 

the end of the curved portion 7 2 to contact the upper 

case 8. The flexible sheet 7 is fixed on the optical 

engine 5 by screws through the hole 71 such that the 

5 flexible sheet 7 protrudes to contact the upper case 8 

(as shown in FIG. 2) . 

Additionally, the flexible sheet 7 of the present 

invention can be beryllium- copper alloy or any other 

conductive material. The curved portion 72 of the 

10 flexible sheet 7 is hook-shaped to enhance flexibility 

such that the flexible sheet 7 effectively contacts the 
upper case 8. Thus, noise from the optical engine 5 
inside the projector can be guided to the ground through 
the upper case 8 directly by the flexible sheets 7. 

15 FIG. 4b is another embodiment of the flexible sheet 

in accordance with the present invention. Referring to 
FIG. 4b, the flexible sheet 7' has a hole 71', a curved 
portion 72' and a contacting portion 73'. The contacting 
portion 73' is at the end of the curved portion 72' to 

2 0 contact the upper case 8. The flexible sheet 7' is fixed 

on the optical engine 5 by a screw through the hole 71' 
such that the protruding flexible sheet 7 easily contacts 
the upper case 8. Particularly, in FIG. 4b, the curved 
portion 72 is hook-shaped and the contacting portion 73' 

25 is talon-shaped to avoid poor contact due to long-term 

usage . 

In summary, a projector is provided with a flexible 
sheet to reduce electromagnetic interference (EMI) in 
accordance with the present invention. The noise from 
30 the optical engine inside the projector can be 
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efficiently guided to the upper case via the protrusive 

flexible sheet. Instead of the conventional projector 

releasing the noise only through the lower case, EMI can 

be effectively reduced by simultaneously dispersing the 

noise to the ground through the upper case and lower case 

according to the present invention. 

While the invention has been described by way of 

example and in terms of the preferred embodiments, it is 

to be understood that the invention is not limited to the 

disclosed embodiments. To the contrary, it is intended 

to cover various modifications and similar arrangements 

(as would be apparent to those skilled in the art) . 

Therefore, the scope of the appended claims should be 

accorded the broadest interpretation so as to encompass 

all such modifications and similar arrangements. 



